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Description 

[0001] The present invention relates to a water-reduc- 
ible binder for use in aqueous structured coating com- 
positions such as paints and lacquers. 
[0002] Solvent borne air drying coatings have been 
used on substrates such as wood and metal for many 
years. Generally, they are used both to give protection 
to the substrate and to provide an aesthetically pleasing 
appearance. Depending upon the nature of the polymer- 
ic binder used in the final coating, these decorative air 
drying coatings can be applied to both interior and ex- 
terior surfaces. 

[0003] For both consumer and professional applica- 
tions, the predominant organic solvent is conventionally 
an aliphatic hydrocarbon such as white spirit, which con- 
tains around 18% aromatic materials. More recently, 
white spirit has been replaced with low aromatic ana- 
logues which have the benefit of reducing the toxicity of 
the solvent and at the same time, reducing odour. Other 
organic solvents such as esters and ketones are often 
present in small quantities, usually from such additives 
as driers, fungicides and tinters. 
[0004] Despite the move towards less toxic and lower 
odour solvents, the fact that organic solvents are used, 
still results in their evaporation into the atmosphere after 
application, thus contributing to atmospheric pollution. 
[0005] A reduction in the level of volatile organic sol- 
vents used in decorative coatings is therefore consid- 
ered desirable, indeed necessary. The development of 
high solids paints, with much lower levels of organic sol- 
vent, would have a significant impact on atmospheric 
pollution. However, the introduction of such products 
has been delayed due to the lack of enforcing legislation 
and their relatively higher price. 
[0006] An alternative to the organic solvent as a mo- 
bile carrier for the resin, pigment etc., is water. Water 
based decorative coatings have been available for 
many years and the most common types are generally 
formulated on thermoplastic (co)polymers derived from 
monomers such as vinyl acetate, vinyl acetate/Veova, 
vinyl acetate/ethylene copolymers, styrene, styrene/ 
methacrylates. In these cases, the polymer is formed by 
emulsion polymerisation in the aqueous phase, to pro- 
duce an emulsion with dispersed discrete particles. Pol- 
ymers formed by this process usually have a very high 
molecular weight. In order for coatings to be formed from 
these polymers, the particles must coalesce to form a 
coherent resistant film. Due to the nature of the polym- 
erisation process, water sensitive materials remain in 
the thermoplastic coating. 

[0007] Air drying water borne resins have also been 
available for many years. These may be alkyds with high 
acid value. Traditionally, this acidity has been achieved 
by ring opening of trimellitic anhydride by reaction with 
a hydroxyl terminated alkyd. The alkyd may then be 
thinned to about 70% to 80% in a water miscible organic 
solvent such as butyl glycol and neutralised with ammo- 
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nia or amine, to render the product water dilutable. 
These materials have never achieved commercial suc- 
cess in the decorative paint market, due to high solvent 
content and poor application and performance proper- 
5 ties. 

[0008] Alkyd emulsions are another route to produc- 
ing water based decorative coatings. It is reasonable to 
assume that these will retain their oxidative nature and 
so crosslink after application. However, they have not 
10 gained a large commercial success in decorative paints 
and varnishes, due to performance related problems, 
such as yellowing, drying, drier stability, water resist- 
ance and poor rheology. 

[0009] Therefore, there is still a need for an autoxidis- 
15 able binder for water-based coatings which can produce 
finished coatings with higher abrasion resistance and/ 
or hardness, are preferably also faster-drying and in the 
case of the known high-acid resins, contain less organic 
solvent. 

20 [0010] One preferred sub-class of binders according 
to the invention comprises those which result in thixo- 
tropic coating compositions. Therefore, it is convenient 
here to review the prior art relating to thixotropic sys- 
tems. 

25 [001 1 ] The solvent based coatings widely used in the 
domestic consumer market are generally thixotropic in 
appearance. That is to say that the paint exhibits time 
dependent recovery. In the undisturbed state at low 
shear rates, these coatings, which can be paints, var- 

30 nishes or stains, have a high apparent viscosity. The ac- 
tual low shear viscosity will depend upon the degree of 
structure in the coating but in a typical non-drip coating 
the low shear viscosity would be in the order of 
1 ,000,000 mPa.s. This has the effect of making the coat- 

35 jng appear like a jelly in the undisturbed state in the can 
before application. At high shear rates, typically those 
experienced when the paint is brushed out, the paint will 
exhibit the viscosity characteristics of a liquid paint thus 
allowing easy application. Once brushing is stopped, the 

40 paints will show a recovery in viscosity and structure 
with time. This will allow the paints to flow and level on 
the substrate without sagging, thus giving a coating 
which is uniform in thickness and virtually free from 
brush marks. 

45 [0012] This thixotropic character can conveniently be 
measured using a constant stress rheometer and un- 
dertaking an oscillation recovery sweep. The parame- 
ters measured are the elastic modulus G' and the vis- 
cous modulus G". Immediately after applying a shearing 

50 force, the viscous modulus will dominate and the paint 
will flow. As time passes, both G' and G M show an in- 
crease. With a thixotropic material, the rate of increase 
in the elastic modulus will be faster than G" and will 
eventually overtake the viscous modulus, at which time 

55 the product can be considered to be more solid in nature 
and will now no longer sag. Any product which after a 
period of time after applying a shearing force will show 
a curve in which G' increases at a faster rate than G" 
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can be considered thixotropic. 
[0013] The truly thixotropic solvent based coatings, 
widely available in the domestic consumer market, are 
usually based on autoxidisable binders which have 
been chemically modified by polyamide technology or 5 
urethane/urea technology as described in GB-A- 
1,454,388 and GB-A-1, 454,414. 
[001 4] Other known means of imparting structure into 
solvent based coatings, which is not truly thixotropic, is 
by means of clays, silicas, amide additives, hydrogen- 
ated castor oil additives. 

[0015] The water based binders described above, 
whether they are the thermoplastic emulsion (copoly- 
mers or alkyd emulsions, which are widely used in the 
domestic decorative market, are not inherently thixo- 
tropic. Any structure which these materials have is im- 
parted by the addition of additives at the paint manufac- 
turing stage and not by chemical modification of the 
binder itself. 

[001 6] There have been other proposals for thixotrop- 
ic systems which are aqueous, for example utilising the 
binder disclosed in GB-A-2,237,576. It is based on an 
acrylic polymer having hydroxyl and carboxylic acid 
pendant groups. This polymer material is made thixo- 
tropic by reaction with an isocyanate having at least two 
isocyanate groups, an amine having at least two amino 
groups and a primary or secondary monoamine. How- 
ever, although these polymers are water-dispersed, 
their ability to post-cure, and therefore their final film per- 
formance is limited. 

[0017] Thus, to date, there remains a need for a com- 
mercially viable water based coating system and in par- 
ticular, a binder therefor, which system can be produced 
in thixotropic or non-thixotropic form as required. 
[0018] The present invention now provides a binder 
for a water-based coating composition, the binder being 
obtainable as the product of a reaction mixture compris- 
ing: 

(a) a carboxyl-terminated fatty acid ester having an 
acid number of 20 to 70 mg KOH/g obtainable as 
the reaction product in a first stage of an autoxidis- 
able fatty acid and a polyol with the reaction product 
having an acid number of less than 5 mg KOH/g and 
an hydroxyl number of 20 to 70 mg KOH/g followed 
by a reaction of the resulting product in a subse-. 
quent reaction with a carboxylic acid anhydride to 
attach at least one carboxylic acid group to obtain 
the said carboxy-terminated fatty acid ester a); 

(b) an ethylenically unsaturated carboxylic acid; 
and 

(c) an ester of an ethylenically unsaturated carbox- 
ylic acid, 

the said binder having an acid number of from 35 to 70 
mg KOH/g. 

[001 9] Binders according to the present invention, are 
suitable for incorporation in water borne coating compo- 
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sitions such as (depending on the particular binder in 
question) paints, lacquers, varnishes or stains. 
[0020] In its broadest definition, the present invention 
encompasses binders for water-borne coatings which 
result in non-thixotropic compositions, those which re- 
sult in thixotropic compositions and those which are pre- 
cursors (i.e. capable of conversion to) binders which re- 
sult in thixotropy. Moreover, the binders of any of the 
aforementioned classes may in themselves be provided 
in neutralised form, ready for use in the manufacture of 
coating compositions or in un-neutralised form for neu- 
tralisation by the manufacturer. The invention also en- 
compasses coating compositions containing any of 
these compositions. 

[0021 ] The binders of the present invention render the 
final composition air-drying because they are obtained 
from an autoxidisable fatty acid which has been esteri- 
fied with a polyol and then terminated with a carboxy 
group. 

[0022] Binders according to the present invention, 
whether or not for producing thixotropy when incorpo- 
rated in the final coating product, confer one or more 
advantages in performance in comparison with water- 
borne compositions based on conventional binders. 
These advantages are selected from one or more at 
higher abrasion resistance, increased hardness, faster 
drying and the need for less organic solvent in the final 
reaction mixture. 

[0023] However, coatings intended for application 
other than as floor coatings require some degree of The- 
ological control to provide adequate application proper- 
ties in terms of flow, levelling and sag control. This is 
normally achieved in solvent based coatings by the use 
of thixotropic binders or by the use of thixotropic addi- 
tives which are added during the paint manufacturing 
process. 

[0024] Preferably, in order to provide a water based 
thixotropic coating, binders according to the present in- 
vention are modified such that they become thixotropic 
(i.e. confer thixotropy in the final coating compositions) 
without the use of other external additives. In these in- 
stances, the resulting products will not necessarily be 
truly water soluble. 

[0025] This modification to provide thixotropy in the 
final product is obtained by making a precursor material 
which is obtainable when a hydroxy functional monomer 
material is included in the reaction mixture with reac- 
tants (a), (b) and (c). The precursor is then converted to 
a thixotropic binder by reaction with at least one amine, 
followed by reaction with an isocyanate material. 
[0026] Water reducibility of the final product can be 
achieved by neutralising with an appropriate base, for 
example one or more materials selected from ammonia, 
primary, secondary and tertiary amines and alkali metal 
hydroxide. Suitable amines include triethylamine, diiso- 
propylamine, triethanolamine, dimethylethanolamine 
and morpholine. 

[0027] Regarding starting materials, modified autoxi- 
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disable fatty acids are known. Typical autoxidisable fatty 
acids are the unsaturated fatty acids which are known 
as "drying oils" and are found in various mixtures in nat- 
ural substances such as soya bean oil, sunflower oil or 
safflower oil, e.g. oleic, linoleic and linolenic acids. For 
example, 9,12-octadecanoic acid is a constituent of 
soya bean oil and sunflower oil. Those acids having at 
least two double bonds, having no methylene linkage 
therebetween (i.e. the conjugated fatty acids) are pre- 
ferred for faster drying. Most useful examples have from 
1 5 to 24 carbon atoms. The carboxy I -terminated polyol 
esters of these acids are conveniently prepared by a first 
reaction stage, starting with the fatty acid and a polyhy- 
dric alcohol. The fatty acid ester undergoes a second 
stage of reaction to yield the carboxy-terminated fatty 
acid ester which preferably contributes from 20% to 80% 
of the weight of the resultant binder, whether unmodified 
or in the neutralised and/or thixotropically modified 
forms which will be explained in more detail hereinbe- 
low. 

[0028] Preferably, the first-stage (uncarboxyiated) fat- 
ty acid ester is formed by reacting fatty acids with poly- 
hydric alcohols at eg. 200° to 250°C to an acid number 
of less than 5 mgKOH/g. 

[0029] Suitable vegetable oil fatty acids include non- 
conjugated, conjugated or mixtures of both. Suitable ex- 
amples of non-conjugated acids include linoleic acid, li- 
nolenic acid, tail oil fatty acids, linseed fatty acids, soya 
bean fatty acids, and sunflower fatty acids. Suitable ex- 
amples of conjugated fatty acids include dehydrated 
castor oil fatty acid, the UKD products supplied by Hen- 
kel such as UKD351 0 and UKD601 0 and the Unichema 
products PRIFAC7967 and 7968. 
[0030] The fatty acid is esterified with one or more pol- 
yhydric alcohols which contains two or more hydroxyl 
groups per molecule. Typical examples include 1 ,6-hex- 
ane diol, glycerol, trimethylol propane, pentaerythritol, 
di-trimethylol propane and di-pentaerythritol. 
[0031] The resultant fatty acid ester contains an ex- 
cess of hydroxyl groups, yielding a product with a hy- 
droxyl number of 20 to 70 mgKOH/g. 
[0032] After reaction of the fatty acid and the polyol, 
a subsequent reaction is effected to attach at least one 
carboxy lie acid group. This is conveniently effected by 
reaction with a carboxylic acid anhydride such as trim- 
ellitic anhydride (TMA), maleic anhydride, phthalic an- 
hydride, tetrahydrophthalic anhydride, or pyromellitic 
anhydride, or a mixture of any two or more thereof. The 
final acid value of the thus carboxylated fatty acid ester 
is from 20 to 70 mgKOH/g. 

[0033] In a preferred embodiment of this first stage of 
reaction, the fatty acids and polyols are charged to the 
reactor and heated to a maximum of 250°C, removing 
water until the acid number falls to less than 1 0 mgKOH/ 
g, preferably to less than 5 mgKOH/g. The resultant fatty 
acid ester is then cooled to 170°C and TMA is added. 
The mixture is held at 170°C until ring opening of the 
TMA has occurred, yielding a product with an acid value 



of from 20 to 70 mgKOH/g. 

[0034] The next stage of the process is then to copol- 
ymerise the ethylenically unsaturated acid and ester 
monomers in the presence of the carboxy-terminated 
5 fatty acid ester. These monomers preferably comprise 
acrylic acid and/or methacrylic acid together with one or 
more esters of acrylic acid and/or one or more esters of 
methacrylic acid. 

[0035] Suitable esters of acrylic or methacrylic acids 
are those containing 1 -12 carbon atoms such as methyl 
(meth)acrylate, butyl (meth)acrylate, isobutyl (meth)acr- 
ylate, ethyl (meth)acrylate, ethyl hexyl acrylate, glycidyl 
(meth)acrylate, hydroxyethyl (meth)acrylate and hy- 
droxy propyl (meth)acrylate. Preferred examples are 
methyl methacrylate, butyl methacrylate, butyl acrylate, 
hydroxy ethyl methacrylate and methacrylic acid mixed 
in the appropriate ratios. Preferably, an "equivalent" pol- 
ymer formed only by polymerisation of reactants (b) and 
(c) and optionally, any additional ethylenically unsatu- 
rated monomer(s) (see below) in the same amounts as 
in the binder according to the present invention has a 
glass transition temperature of from 263°K to 373°K, 
preferably from 273°K to 343°K. 
[0036] It is necessary to employ both the ethylenically 
unsaturated carboxylic acid and the ester of an unsatu- 
rated carboxylic acid. The former is necessary to incor- 
porate the required acid functionality. The latter is nec- 
essary to ensure the hardness of the final coating. The 
ester does not necessarily have to be an ester of the 
same ethylenically unsaturated acid which is incorpo- 
rated in the form of acid per se . Mixtures of different ac- 
ids and/or different esters could be employed. In gener- 
al, the ratio of acid to ester is preferably from 0.1:1 to 
0.22:1 by weight. 

[0037] it is also preferred to include in the reaction 
mixture with the carboxy l-terminated fatty acid ester, the 
ethylenically unsaturated carboxylic acid and the ester 
of an ethylenically unsaturated carboxylic acid, an addi- 
tional ethylenically unsaturated monomer component 
comprising one or more suitable ethylenically unsatu- 
rated monomers such as vinyl toluene or styrene or one 
of its derivatives (such as a-methyl styrene). Of course, 
mixtures of such other unsaturated monomers may also 
be used. These additional unsaturated monomers can 
provide additional benefits such as hardness and dura- 
bility. 

[0038] The selection of the particular monomers for 
the mixture overall, depends on a number of factors but 
especially on the polymer's final application and per- 
formance requirements, including the aforementioned 
acid number of 35 to 70 mgKOH/g, to allow for neutral- 
isation, prior to dilution in water. 
[0039] This reaction is preferably carried-out in the 
presence of an organic solvent in order to facilitate the 
manufacture and handleability of the finished product, 
before dilution with water. The choice of organic solvent 
for this stage can be a water miscible solvent, which will 
still be present, and in fact will be required to be in, the 
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final neutralised and water thinned resin. Alternatively, 
the solvent for this stage may be one which simply acts 
as a medium for the addition polymerisation and which 
will be removed after this stage of the process. In this 
case, an addition of a water-miscible co-solvent will be 5 
required before neutralising and dilution with water. 
[0040] In any event, it is preferred that the solvent (if 
used) in this stage does not contain any labile hydroxyl 
groups, as these will esterify with the carboxyl groups 
present in the monomer mixture and/or the fatty acid es- 
ter. Where a hydroxyl containing solvent is used in the 
final product, then a non reactive solvent such as xylene 
or toluene can be used, this then being removed after 
the addition polymerisation. 

[0041] When the addition of the carboxylic acid group 
(e.g. by a ring opening reaction with a corresponding 
anhydride) is complete, the product is cooled to a suit- 
able temperature. This temperature is determined by 
the nature of the carrier solvent and the choice of po- 
lymerisation catalyst. Preferably, the solvent is added to 
a level of 20 to 50%, calculated on the weight of the over- 
all reaction mixture. 

[0042] In a typical reaction, a mixture consisting of 
ethylenically unsaturated ester and acid monomers is 
prepared and a polymerisation catalyst is also added. 
Preferably, this mixture is added to the carboxy-termi- 
nated fatty ester solution over a period of 2 to 8 hours. 
Typically, the temperature of the reaction can be be- 
tween 70°C and 170°C, preferably between 110°C and 
140°C. 

[0043] Typical polymerisation catalysts are di-tertiary 
butyl peroxide, tertiary butyl perbenzoate, tertiary butyl 
octoate, di-tertiary-amyl peroxide, dicumyl peroxide and 
1 ,1 bis (tertiary butyl peroxy) cyclohexane. 
[0044] After the monomers have been added, the res- 
in is preferably held on temperature until polymerisation 
. is complete. If necessary, further additions of polymeri- 
sation catalyst can be made, to ensure complete con- 
version. 

[0045] When the reaction is complete, a part of the 
process solvent is removed, preferably by vacuum dis- 
tillation. If the processing solvent is the same as that 
desired in the final resin, then enough is removed to give 
a non volatile content (NVC) of from 70 to 95% by 
weight, preferably from 75 to 95%. If an intermediate 
processing solvent, such as xylene, is used, then sub- 
stantially all of this is removed, and the preferred water 
miscible solvent is added to give a non volatile content 
of from 70 to 95%, preferably from 75 to 95% by weight 
resin. For avoidance of doubt, in the context of the 
present invention, the term "substantially all removed" 
means that afterwards, the non volatile content of the 
mixture is more than 90% by weight, preferably more 
than 95% by weight, and especially more than 98% by 
weight. Suitable examples of water miscible solvents in- 
clude any alcohol, glycol ether, glycol ether ester or a 
mixture of such solvents. Examples are, but not limited 
to, propan-1-ol, propan-2-ol, butan-1-ol, butan-2-ol, 



butyl glycol, propylene glycol, propylene glycol mono- 
methyl ether acetate, dipropylene glycol mono methyl 
ether, propylene glycol dimethyl ether and N-methyl pyr- 
rolidone. 

[0046] Water reducibility can be conferred by the neu- 
tralisation of the resin before addition of water as here- 
inbefore described. This is effected by adding ammonia 
or amines such as triethylamine, diisopropylamine, tri- 
ethanolamine, dimethylethanotamine or morpholine. 
[0047] As mentioned above, to induce thixotropy in 
the final product, a precursor is made by including a hy- 
droxy functional material in the reaction mixture of (a), 
(b) and (c) and this precursor is then reacted with at least 
one amine (preferably a monoamine or diamine or mix- 
ture thereof) followed by reaction with at least one iso- 
cyanate (either a monofunctional or polyfunctions iso- 
cyanate or mixture thereof). 

[0048] In a preferred embodiment, the precursor resin 
in solution (preferably in an organic solvent) is warmed 
and then reacted preferably with a mixture of mono and 
diamines. Further reaction of the amine salts so pro- 
duced is then undertaken by the introduction of polyiso- 
cyanate containing materials. Upon complete reaction 
of the amine groups, further amine is added to react with 
the residual carboxylic acid groups of the polymer. Fi- 
nally, the reaction mixture is diluted with water to give a 
water dispersible thixotropically modified binder. 
[0049] Examples of suitable mono and diamines in- 
clude (but are not restricted to) ammonia, diethylamine, 
triethylamine, morpholine, 4-ethyl morpholine, eth- 
anolamine, dimethyl amino propylamine, dieth- 
anplamine, methyl diethanolamine, ethylene diamine, 
hexamethylene diamine and m-xylene diamine. 
[0050] Examples of suitable monofunctional isocy- 
anates include (but are not restricted to) methyl-, ethyl-, 
cyclohexyl- and phenyl-isocyanates and the reaction 
product of toluene diisocyanate and a monofunctional 
alcohol such as ethanol, butanol, cyclohexanol, trideca- 
nol or butyl glycol. 

[0051 ] Suitable polyf unctional polyisocyanate materi- 
als include (but are not restricted to) isophorone diiso- 
cyanate, tolylene 2,4 diisocyanate, tolylene 2,6 diisocy- 
anate, diphenyl methane diisocyanate, hexamethylene 
diisocyanate, proprietary material such as the dimer of 
hexamethylene diisocyanate sold as Tolonate HDB and 
a trimer of hexamethylene diisocyanate sold as Tolonate 
HDT both produced by Rhone Poulenc. 
[0052] It is desirable to have a slight excess of amine 
over the isocyanate groups. The ratio of isocyanate to 
amine groups may for example be from 0.9:1 to 1:0.9 
but it is preferably less than or equal to 1 :1 . 
[0053] The resins produced can be converted to coat- 
ings by the addition of pigments, extenders, driers, fun- 
gicides, antioxidants and other additives that are well 
known in the industry. The resins described can also be 
converted to clear varnishes. 

[0054] The present invention will now be explained in 
more detail by way of the following non-limiting exam- 
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pies. 

Examples 

Example 1 

[0055] A fatty acid ester was made by reacting 1 30.8 
parts of sunflower fatty acid and 32.7 parts of Prifac 
8960, a conjugated fatty acid available from Unichema, 
with 41.8 parts of di-trimethylol propane. The mixture 
was heated slowly to 240°C and water removed until the 
acid number was less than 4 mgKOH/g. The fatty acid 
ester was cooled to 170°C and 13.2 parts of trimellitic 
anhydride was added. The mixture was held at 170°C 
for 30 minutes then cooled to 140°C. 379.0 parts of 
dipropylene glycol dimethyl ether was added and the 
temperature held at 140°C. 

[0056] A mixture of 47.3 parts of methacrylic acid, 
1 81 .8 parts of methyl methacrylate, 1 31 .3 parts of butyl 
methacrylate, 25.4 parts of butyl acrylate and 16.7 parts 
of tertiary-butyl perbenzoate was prepared and added 
to the fatty ester over 3-4 hours. When all of the mono- 
mer mixture had been added, the product was held at 
1 40°C for a further four hours. 

[0057] Vacuum was applied and the solvent removed 
until the non volatile content was higher 80% by weight. 
Vacuum was released and the resin diluted to 75.3% 
NVC with butyl glycol. The product was cooled and dis- 
charged. It had a colour of 5 Gardner, a viscosity at 25°C 
of 143,300 mPa.s, a non volatile content of 75.3% and 
an acid number of 65.7 mgKOH/g. 
[0058] The product was neutralised with diisopro- 
pylamine and diluted to 30% non volatile content with 
water, to give a clear solution. Suitable driers (Combi 
LS) were added to give a final clear lacquer with an NVC 
of 30.2%, viscosity of 300 mPa.s at 25°C and a pH of 
1 0. A film of this lacquer had a sand dry time of 30 min- 
utes and was through dry in 1 hour, to give a coating 
with a Koening hardness of 14.4% after 1 day, 18.0% 
after 7 days and a 60° gloss of 90%. 

Example 2 

[0059] A fatty acid ester was made by reacting 122.4 
parts of sunflower fatty acid and 30.6 parts of conjugated 
fatty acid Prifac 8960, with 39.1 parts of di-trimethylol 
propane. The mixture was heated slowly to 240° C and 
water was removed until the acid number was less than 
4 mgKOH/g. This fatty acid ester was cooled to 170°C 
and 12.4 parts of trimellitic anhydride was added. The 
mixture was held at 170°C for 30 minutes then cooled 
to 138°C. 

[0060] 354.9 parts of xylene was added and the tem- 
perature held at 138°C. 

[0061] A mixture of 44.3 parts of methacrylic acid, 
122.4 parts of methyl methacrylate, 123.1 parts of butyl 
methacrylate, 71 .6 parts of butyl acrylate and 15.6 parts 
of tertiary-butyl perbenzoate was prepared and added 
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to the fatty ester over 3-4 hours. When all of the mono- 
mer mixture had been added, the product was held at 
138°C for a further four hours. 

[0062] Vacuum was then applied and the xylene re- 
moved until the non volatile content was higher than 
98%. Vacuum was released and the resin diluted to 90% 
NVC with butyl glycol. The product was cooled and dis- 
charged. It had a colour of 5 Gardner, a viscosity at 
100°C of 3,050 mPa.s, a non volatile content of 90.1% 
and an acid number of 59.1 mgKOH/g. 
[0063] The product was neutralised with ammonia 
and diluted with water to give a clear solution. Suitable 
driers (Combi LS) were added to give a final clear lac- 
quer with an NVC of 25.9%, a viscosity of 80 mPa.s at 
25°C and a pH of 9.1 . A film of this lacquer had a sand 
dry time of 24 minutes and was through-dry within 7 
hours to give a coating with a Koenig Hardness of 6.9% 
after 1 day, 10.6% after 7 days and a 60° gloss of 89%. 



20 Example 3 



[0064] A fatty acid ester was made by reacting 1 35.5 
parts of Tall Oil fatty acid and 33.9 parts of conjugated 
fatty acid Prifac 8960, with 23.6 parts of pentaerythritol. 
The mixture was heated slowly to 240°C and water was 
removed until the acid number was less than 4 mgKOH/ 
g. This fatty acid ester was cooled to 170°C and 12.4 
parts of trimellitic anhydride added. The mixture was 
held at 1 70°C and 1 2.4 parts of trimellitic anhydride add- 
ed. The mixture was held at 170°C for 30 minutes then 
cooled to 138°C. 

[0065] 354.4 parts of xylene was added and the tem- 
perature held at 138°C. 

[0066] A mixture of 44.2 parts of methacrylic acid, 
122.3 parts of methyl methacrylate, 123.0 parts of butyl 
methacrylate, 71 .6 parts of butyl acrylate and 1 5.6 parts 
of tertiary-butyl perbenzoate was prepared and added 
to the fatty ester over 3-4 hours. When all of the mono- 
mer mixture had been added, the product was held at 
138°C for a further four hours. 

[0067] Vacuum was applied and the xylene removed 
until the non volatile content was higher than 98%. Vac- 
uum was released and the resin diluted to 90% NVC 
with butyl glycol. The product was cooled and dis- 
charged. It had a colour of 6 Gardner, a non volatile con- 
tent of 89.8% and an acid number of 61 .0 mgKOH/g. 
[0068] This resin was converted to a coating using the 
following formulation : 
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Resin at 89.8% solids 


55.5 




Water 


40.0 




Ammonia solution (35%) 


4.5 




Bayowett 448 


0.25 


55 


Combi LS (driers) 


1.0 


Methyl ethyl ketoxime 


0.25 




Water 


90 
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[0069] The resin was heated to 50°C and the 
premixed water/ammonia, also at 50°C, was added until 
the resin was neutralised to pH 8.5-9.0, at which time 
the solution became clear. The remaining components 
were added under slow stirring conditions, with the final 
amount of water being added to give a high shear vis- 
cosity of 200 mPa.s at 10,000 sec 1 . 
[0070] A film cast from this solution had sand dry time 
of 50 minutes, a hard dry time of 4 hours. There was no 
evidence of tack after 24 hours drying and the film had 
excellent gloss and water resistance. 

Example 4 

[0071] A fatty acid ester was made by reacting 11 3.9 
parts of sunflower fatty acid and 28.5 parts of conjugated 
fatty acid Prifac 8960, with 36.3 parts of di-trimethylol 
propane. The mixture was heated slowly to 240° C and 
water removed until the acid number was less than 4 
mgKOH/g. This fatty acid ester was cooled to 1 70°C and 
11.5 parts of trimellitic anhydride added. The mixture 
was held at 1 70°C for 30 minutes then cooled to 1 38°C. 
[0072] 330.0 parts of xylene was added and the tem- 
perature held at 138°C. 

[0073] A mixture of 25.8 parts of methacrylic acid, 
113,8 parts of methyl methacrylate, 114.4 parts of butyl 
methacrylate, 66.6 parts of butyl acrylate, 15.3 parts of 
hydroxy ethyl methacrylate and 14.5 parts of tertiary- 
butyl perbenzoate was prepared and added to the fatty 
ester over 3-4 hours. When all of the monomer mixture 
had been added, the product was held at 138°C for a 
further four hours. 

[0074] Vacuum was applied and the xylene removed, 
until the non volatile content was higher than 98%. Vac- 
uum was released and the resin diluted to 80% NVC 
with butyl glycol. The product was cooled and dis- 
charged. It had a colour of 3 Gardner, a non volatile con- 
tent of 79.8% and an acid number of 45.5 mgKOH/g. 
[0075] The resin was converted to a coating using the 
following formulation : 



Resin at 79.8% solids 


62.5 


Water 


40.0 


Ammonia solution (35%) 


4.1 


Bayowett 448 


0.25 


Combin LS (driers) 


1.0 


Methyl ethyl ketoxime 


0.25 


Water 


90 



[0076] The resin was heated to 50°C and the 
premixed water/ammonia, also at 50°C was added, until 
the resin was neutralised to pH 8.5-9.0, at which time 
the solution became clear. The remaining components 
were added under slow stirring conditions, with the final 
amount of water being added to give a high shear vis- 
cosity of 200 mPa.s at 10,000 sec 1 . 
[0077] A film cast from this solution had sand dry time 



of 1 hour 10 minutes, a hard dry time of 4 hours 15 min- 
utes. There was no evidence of tack after 24 hours dry- 
ing and the film had excellent gloss and water resist- 
ance. 

5 [0078] The above procedure was repeated, but the 
ammonia solution was replaced with 3.2 g di-isopro- 
pylamine. A clear varnish was obtained, but upon appli- 
cation, the sand dry and hard dry times were extended 
to 5 hours and 12 hours respectively. The cast film still 

to showed some tack after overnight drying and had infe- 
rior water resistance. 

Example 5 

is [0079] 85.1 parts of the resin solution from Example 
4 (80% in butyl glycol) were heated to 50°C. 2.021 parts 
of morpholine were added and the mixture stirred for 1 0 
minutes, after which time 0.59 parts of ethylene diamine 
were added. After a further 1 0 minutes period of stirring 
20 at 50°C, 7.50 parts of Tolonate HDT were added. The 
mixture was held at 50°C for 30 minutes to allow reac- 
tion of the amine. 4.789 parts of morpholine were then 
stirred in for 1 0 minutes. Finally, water at 50°C was slow- 
ly added with stirring to give a water dispersible thixo- 
25 tropic binder with a solids content of 40% and a pH - 9. 
[0080] Apart from the obvious presence of thixotropy 
as noted visually, thixotropy was also verified by deter- 
mining a preshear oscillation recovery curve in which it 
was observed that the elastic component G' after a pe- 
so riod of 800 seconds dominates the viscous component 
G". 

Example 6 

35 [0081] 80 parts of the binder from Example 4 diluted 
in 80% NVC in dipropylene glycol dimethyl ether were 
heated to 50°C. 1 part of xylene diamine was added and 
the mixture stirred for 10 minutes, after which time 6.3 
parts of a tridecanol/TDI adduct was added and the mix- 

40 ture stirred for a further 1 0 minutes. 4.4 parts of morpho- 
line was added and the mixture stirred. Finally, 1 40 parts 
of water at 50°C was added slowly with stirring to give 
a water reducible thixotropic binder with a solids content 
of 31.4%. 

45 

Claims 

1 . A binder for a water-based coating composition, the 
50 binder being obtainable as the product of a reaction 
mixture comprising : 

(a) a carboxyl-terminated fatty acid ester hav- 
ing an acid number of 20 to 70 mg KOH/g ob- 
55 tainable as the reaction product in a first stage 

of an autoxidisable fatty acid and a polyol with 
the reaction product having an acid number of 
less than 5 mg KOH/g and an hydroxyl number 
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of 20 to 70 mg KOH/g followed by a reaction of 
the resulting product in a subsequent reaction 
with a carboxylic acid anhydride to attach at 
least one carboxylic acid group to obtain the 
said carboxy-terminated fatty acid ester a); 

(b) an ethylenically unsaturated carboxylic ac- 
id; and 

(c) an ester of an ethylenically unsaturated car- 
boxylic acid, 

the said binder having an acid number of from 35 
to 70 mg KOH/g. 

2. A binder according to claim 1 , wherein another eth- 
ylenically unsaturated monomer is also included in 
the reaction mixture. 

3. A binder according to claim 1 or claim 2 obtainable 
by copolymerizing the ethylenically unsaturated ac- 
id and ester monomers in the presence of the said 
carboxy-terminated fatty acid ester a). 

4. A binder according to anyone of claims 1 to 3 in 
which the weight ratio of the unsaturated carboxylic 
acid b) to the ester is from 0.1 :1 to 0.22:1 . 

5. A binder according to anyone of claims 1 to 4, 
wherein a hydroxyl functional monomer material is 
also included in the reaction mixture. 

6. A thixotropic binder obtainable as the reaction prod- 
uct of a binder according to claim 5, with at least 
one amine, followed by reaction with an isocyanate 
material. 

7. A binder according to anyone of claims 1 to 5, 
wherein the reaction mixture is reacted in the pres- 
ence of an organic solvent. 

8. A binder according to anyone of claims 1 to 7 in 
which an equivalent polymer formed only from po- 
lymerisation of reactants (b) and (c), and also the 
monomer of claim 2, if present, has a glass transi- 
tion temperature of from 263°K to 373°K, preferably 
from 273° K to 343° K. 

9. A binder according to anyone of claims 1 to 8, 
wherein the reaction mixture further comprises from 
20% to 50% by weight of organic solvent based on 
the weight of the said reaction mixture. 

10. A binder according to anyone of claims 1 to 9, 
wherein the organic solvent is substantially re- 
moved after completion of the reaction. 

11. A binder according to anyone of claims 1 to 10, 
wherein the fatty acid is a non-conjugated acid or a 
conjugated acid, or a mixture of non-conjugated 



and conjugated acids. 

12. A binder according to anyone of claims 1 to 11, 
wherein the carboxylated fatty acid ester contrib- 

s utes from 20% to 80% by weight of the binder. 

13. A water-reducible binder obtainable by neutralising 
a binder according to anyone of claims 1 to 12. 

10 14. A water-based coating composition comprising a 
binder according to claim 13 and water. 



Patentanspruche 

15 

1 . Bindemittel fur eine waGrige Beschichtungszusam- 
mensetzung, das als Produkt einer Reaktionsmi- 
schung, die: 

zo (a) einen carboxylgruppenterminierten Fett- 

saureester mit einer Saurezahl von 20 bis 70 
mg KOH/g, der dadurch erhaltlich ist, daB man 
in einer ersten Stufe eine autoxidierbare Fett- 
saure und ein Polyol zu einem Reaktionspro- 
25 dukt mit einer Saurezahl von weniger als 5 mg 

KOH/g und einer Hydroxylzahl von 20 bis 70 
mg KOH/g umsetzt und das erhaltene Produkt 
danach mit einem Carbonsaureanhydrid unter 
Angriff auf mindestens eine Carbonsauregrup- 
30 pe zu dem carboxylgruppenterminierten Fett- 

saureester a) umsetzt, 

(b) eine ethylenisch ungesattigte Carbonsaure 
und 

(c) einen Ester einer ethylensich ungesattigten 
35 Carbonsaure 

enthalt, erhaltlich ist und eine Saurezahl von 35 bis 
70 mg KOH/g aufweist. 

40 2. Bindemittel nach Anspruch 1 , bei dem auch noch 
ein anderes ethylenisch ungesattigtes Monomer in 
die Reaktionsmischung eingearbeitet ist. 

3. Bindemittel nach Anspruch 1 Oder 2, das durch Co- 
45 polymerisation des ethylenisch ungesattigten Sau- 
remonomers und des ethylenisch ungesattigten 
Estermonomers in Gegenwart des carboxylgrup- 
penterminierten Fettsaureesters a) erhaltlich ist. 

so 4. Bindemittel nach einem der Anspruche 1 bis 3, bei 
dem das Gewichtsverhaltnis von ungesattigter Car- 
bonsaure b) zu dem Ester 0,1 :1 bis 0,22:1 betragt. 

5. Bindemittel nach einem der Anspruche 1 bis 4, bei 
55 dem auch noch eine hydroxylfunktionelle Mono- 
mersubstanz in die Reaktionsmischung eingearbei- 
tet ist. 
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6. Thixotropes Bindemittel, das als Produkt der Um- 
setzung eines Bindemittels gemaG Anspruch 5 mit 
mindestens einem Amin und durch anschlieBende 
Umsetzung mit einem Isocyanat erhaltlich ist. 

7. Bindemittel nach einem der Anspruche 1 bis 5, bei 
dem die Reaktionsmischung in Gegen wart eines or- 
ganischen Losungsmittels umgesetzt wird. 

8. Bindemittel nach einem der Anspruche 1 bis 7, bei 
dem ein nur durch Polymerisation der Reaktanten 
(b) und (c) sowie dem Monomer gemalB Anspruch 
2, sofern vorhanden, gebildetes aquivalentes Poly- 
mer eine Glasubergangstemperatur von 263°K bis 
373°K und vorzugsweise von 273°K bis 343°K auf- 
weist. 

9. Bindemittel nach einem der Anspruche 1 bis 8, bei 
dem die Reaktionsmischung f erner 20 bis 50 Gew.- 
% organisches Losungsmittei, bezogen auf das Ge- 
wicht der Reaktionsmischung, enthalt. 

10. Bindemittel nach einem der Anspruche 1 bis 9, bei 
dem das organische Losungsmittei nach vollstan- 
diger Umsetzung weitgehend entfernt wird. 

1 1 . Bindemittel nach einem der Anspruche 1 bis 1 0, bei 
dem es sich bei der Fettsaure um eine nichtkonju- 
gierte Saure oder eine konjugierte Saure oder ein 
Gemisch nichtkonjugierter und konjugierter Sauren 
handelt. 

12. Bindemittel nach einem der Anspruche 1 bis 11, bei 
dem der carboxylierte Fettsaureester 20 bis 80 
Gew.-% des Bindemittels beitragt. 



mg de KOH/g, suivie d'une reaction du produit 
ainsi obtenu, dans une reaction ulterieure, avec 
un anhydride d'acide carboxylique pour atta- 
quer au moins un groupe acide carboxylique 
5 afin d'obtenir ledit ester d'acide gras k terminai- 

son carboxy a) ; 

b) un acide carboxylique k insaturation 
ethylenique ; et 

c) un ester d'un acide carboxylique k insatura- 
10 tion ethylenique, 

ledit liant ayant un indice d'acide de 35 k 70 mg de 
KOH/g. 

15 2. Liant selon la revendication 1 , dans lequel un autre 
monomere k insaturation ethylenique est egale- 
ment incorpore dans le melange reactionnel. 

3. Liant selon la revendication 1 ou la revendication 2 
20 pouvant etre obtenu par copolymerisation des mo- 
nomeres acide k insaturation ethylenique et ester, 
en presence dudit ester d'acide gras k terminaison 
carboxy a). 

25 4. Liant selon I'une quelconque des revendications 1* 
a 3 dans lequel le rapport ponderal de I'acide car- 
boxylique insature b) k Tester est de 0,1 :1 k 0,22:1 . 

5. Liant selon Tune quelconque des revendications 1 
30 k4, dans lequel un compose monomere k fonction 

hydroxyle est egalement incorpore dans le melange 
reactionnel. 

6. Liant thixotrope pouvant etre obtenu comme produit 
35 de la reaction d'un liant selon la revendication 5 

avec au moins une amine, suivie de la reaction avec 
un compose isocyanate. 



13. Wasserverdunnbares Bindemittel, das durch Neu- 
tralisation eines Bindemittels gemaB einem der An- 
spruche 1 bis 12 erhaltlich ist. 

14. WaBrige Beschichtungszusammensetzung, die ein 
Bindemittel gemaB Anspruch 13 und Wasser ent- 
halt. 



Revendications 

1 . Liant pour composition de revetement k base d'eau, 
le liant pouvant etre obtenu comme produit de d'un 
melange reactionnel comprenant : 

a) un ester d'acide gras k terminaison carboxy 
ayant un indice d'acide de 20 a 70 mg de KOH/ 
g, pouvant etre obtenu comme produit de la 
reaction, dans un premier stade, d'un acide 
gras auto-oxydable et d'un polyol, le produit de 
reaction ayant un indice d'acide inferieur a 5 mg 
de KOH/g et un indice d'hydroxyle de 20 k 70 



7. Liant selon I'une quelconque des revendications 1 
40 k5, dans lequel le melange reactionnel est mis k 

reagir en presence d'un solvant organique. 

8. Liant selon I'une quelconque des revendications 1 
a 7 dans lequel un polymere equivalent forme seu- 

45 lement par polymerisation des reactifs (b) et (c), et 
aussi du monomere de la revendication 2, s'il est 
present, a une temperature de transition vitreuse de 
263°K k 373°K, de preference de 273°K k 343°K. 

so 9. Liant selon I'une quelconque des revendications 1 
a 8, dans lequel le melange reactionnel comprend 
en outre de 20% k 50% en poids de solvant orga- 
nique, par rapport au poids dudit melange reaction- 
nel. 

55 

10. Liant selon I'une quelconque des revendications 1 
a 9, dans lequel le solvant organique est essentiel- 
lement elimine au terme de la reaction. 
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11. Liant selon I'une quelconque des revendications 1 
a 1 0, dans lequel I'acide gras est un acide non con- 
jugue ou un acide conjugue, ou un melange d'aci- 
des non conjugues et conjugues. 

5 

12. Liant selon I'une quelconque des revendications 1 
a 11, dans leque! Tester d'acide gras carboxyle re- 
presente de 20% a 80% du poids du liant. 

13. Liant reductible avec de I'eau pouvant etre obtenu to 
par neutralisation d'un liant selon I'une quelconque 
des revendications 1 a 12. 

14. Composition de revetement a base d'eau compre- 
nant un liant selon la revendication 13 et de I'eau. is 
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